The sixteen-dimensional supcrspace structure of the manifestly-covariant canonical formalism of quantum gravity is investigated in detail. The fielcl equations and the equaltime (anti-) commutation relations are shown to be expressible in the sixteen-dimensional form. The sixteen-dimensional Poincare-like superalgebra found previously is rcderived in a unified way. It is shown that this superalgebra is simulated by a system of an iclealized angular supermomentum and an idealized supermomentum, where the former is expressed as an antisymmetric product of the latter and an idealized position supervector. § 1. Introduction
In a previous paper, 1 ) we have shown that our quantum gravity theory is invariant under a sixteen-dimensio nal Poincare-lihe sujJeralgebra consisting of 144 symmetry generators without introducing any extra dimensions by hand. It is quite remarkable that the space-time x~', the auxiliary field bP and the two FP ghosts c 6 and cr constitute a system of "supercoordinate s" in a sixteen-dimensional superspace.
The purpose of the present paper is to make a systematic study of the sixteendimensional superspace. We find that the structure of our quantum gravity theory becomes more transparent in the sixteen-dimension al form.
In § 2, we present some elementary but useful formulae for the sign factor E (X, Y) and the supermetric r; (X, Y). In § 3, the Lagrangian density, the field equations and the equal-time (anti-) commutation relations are expressed in terms of the sixteen-dimension al position supervector X= {x~'jx;, bn c 6 , cr}. Then we rederive the (anti-) commutation relations concerning the generators of the superalgebra in the manifestly sixteen-dimension al form in § 4. In the final section, we consider an idealized sixteen-dimension al superspace by removing the special character o£ the space-time :xf.
In this idealized world, the angular super-
• § 2. Preliminaries
We first restate the definitions of the sign factors f (X) and f (X, Y). The sign factor*) f (X) equals + 1 if X obeys Bose statistics and -1 if it does Fermi one. Of course, f (XY) = f (X) f (Y). The sign factor f (X, Y) IS defined by
We can derive vanous identities from (2 · 2) and (2 · 3); for example,
It is very important to introduce the square root of the sign factor; we define it by v + 1 = + 1 and v-
Whereas the validity of any identity between two products of the sign factors can be easily checked by means of (2 · 2) and (2 · 3) , it is not so straightforward to see whether or not two products of the square roots of the sign factors are mutually equal because of the artificial sign convention of the square root. Hence we enumerate some simple identities for them: 
We also define the con trm_;ariant suj;ermctric Yj (X, Y) by
Then the supermetric satisfies the orthogonality relations 
7JXY(X, U) =E(X, Y)l)x(X, U), 'l)x(X, U)c=r;(X, U).
****> For simplicity, we write x" instead of x 1 ' / K. when it is used as an index.
. Expressions in terms of position supervectors
In the manifestly-covariant canonical formalism of quantum gravity, the field operators are gfi" bP, c", c" and matter fields. 2 
The field equations 2 ) are as follows. The (modified) Einstein equation IS (3 ·4) where R 11 v and T"" are the Ricci tensor and the matter energy-momentum tensor, respectively, T being the trace of T''"' and E,,v is given by (3 · 3). The de Donder condition, the equation for the auxiliary field bP and the two FP-ghost equations are unified into (3·5)
The equal-time (anti-) commutation relations between position supervectors are as follows: 
The commutation relation between g1, and X is
More generally, the tensor-like commutation relation proposed previously 1 l can be extended to the following sixteen-dimensional form:
It is easy to confirm that c" and c< commute with the classical tensors (3 ·16) which have been shown 4 l to have the tensor-like commutation relation with bP. § 4. Supcrmomentum and angular supcrmomcntum
The supermom en tum P (X) and the angular supermomentum. NI (X, Y) are defined byll
Owing to the formal identity
where f (X, ± 1) = 1, it is often convenient to regard P (X) as a special case of
Jl.f(X, Y).
From (3 · 6), (3 · 7) and (3 ·15), we obtain Hence N. Nalcanishi
where use has been made of (2·8). Likewise, we have 
From (4·5) and (4·8), we have
where
By using (3 · 5) and dropping three-dimensional divergence terms, we find
Thus, with the aiel of (2 ·13), we obtain 
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We postulate the following "canonical" commutation relations:
We may rewrite (5 · 2) as
We define m (X, Y) by
Then from (5 ·1) "-' (5 · 4) , we can show that
where use has been made of (2 · 8) and (2 ·13). It is remarkable that (5 · 8), (5 · 7) and (5 · 3) precisely simulate the Poincare-like superalgebra commutation relations (4·13)"-'(4·15). Furthermore, (5·4) and (5·6) have the same form as (4·6) and (4·5), respectively, apart from the terms involving r;(-,.x"). It is also noteworthy that (5 · 6) and (5 · 7) are exactly parallel. We can define the super-invariants squared, x' and p 2 ' by (5·9)
Indeed, with the aid of (2 · 22) and (2 ·10), they can be shown to commute with m (X, Y). It is interesting to note that the expression (3 · 3) for E"" has the same form as x' apart from taking the space-time derivatives. The above considerations strongly suggest that the idealized superspace would have more intrinsic meaning. The special character of the space-time .x" in the real world could be understood as a certain kind of spontaneous breakdown of the complete sixteen-dimensional supersymmetry. This point deserves further in-
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Appendix
--SujJeralgebra Jacobi Identities--vVe directly confirm that (4·13) ~ (4·15) satisfy the superalgebra Jacobi identltles. For this purpose, we first present the general expression for the superalgebra Jacobi identity.
Let L (a) be a hermitian generator specified by an index a. The superalgebra commutation relation is written as
f(a, b; c) being the superalgebra structure constant. Evidently, it must satisfy , b; c) =f(a, b; c) .
we must have the superalgebra Jacobi identity 
where use has been made of (2 ·11) and (A· 8).
Now, we apply the above general formalism to the sixteen-dimensional Poincare-like superalgebra. As remarked in § 4, it is sufficient to consider (4·13) alone.
We rewrite it as
where 
